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(54) PROJECTION DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a projection type 
display device capable of realizing display 
where brightness is prioritized or display 
where color reproducibility is prioritized by 
one device. 

CONSTITUTION: A light source part 1 can be 
attached to/detached from a projection 
display device main body 7 provided with 1st 
optical elements DM1 to DM4 performing the 
color separation or synthesis of light source 
light, liquid crystal panel unit parts P1 to P3 
performing the modulation of light intensity or 
the modulation of light phase, and a projection 
optical element 3 projecting each color light to 
a screen. Therefore, the light source part 
suitable to use purpose can be easily 
combined. Since a 2nd optical element DF whose spectral characteristic is 
different in accordance with wavelength is installed in the device main body 7 or 
the light source part 1 , the spectrum of the light source light is changed and 
color purity is improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the . 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the projected type display used for video 
presentation, a big screen display, etc. 

[0002] In recent years, the purpose of using display is diversified in fields, such as an 
image processing, and the display with which the optimal color purity, color balance, an 
illuminance, etc. are obtained according to the purpose of use for this reason is called for. 

[0003] 

[Description of the Prior Art] The composition of the conventional projected type display 
is shown in drawing 12 , and the spectral transmittance of each dichroic mirrors 1-DMs 4 
is shown in it at drawing 13 . 

[0004] In drawin g 12 , the light of the blue band B penetrates with the dichroic mirror 
DM 1 which presents the spectral transmittance which shows the white light injected 
from the light source section 1 to drawin g 13 (a) after an ultraviolet linear light and an 
infrared linear light are intercepted by the UV/IR cut-off filter 2, and since green, red 
band light is reflected. Generally, as the light source, a halogen lamp, a metal halide 
lamp, etc. are used and a dichroic prism besides a dichroic mirror etc. is used as color 
separation and a synthetic optical element. 

[0005] The blue band light which penetrated the dichroic mirror DM 1 changes an optical 
path 90 degrees, it carries out incidence to a liquid crystal panel PI through a condenser 
lens LI, and light modulation is carried out by the total reflection mirror Ml here 
according to an input signal. Incidence of the light by which light modulation was carried 
out is carried out to the dichroic mirror DM 3 which presents the spectral transmittance 
shown in drawing 13 (c). Since the dichroic mirror DM 3 has the property of making it 
penetrating except red band light, from drawing 13 (c), the blue band light after a 
modulation penetrates a dichroic mirror DM 3 as it is, and it carries out incidence to the 
dichroic mirror DM 4 which presents the spectral transmittance shown in drawing 13 (d). 
From drawing 13 (d), since light other than a green band has the property to reflect, it is 
reflected by the dichroic mirror DM 4, and a dichroic mirror DM 4 changes an optical 
path 90 degrees, and carries out incidence of the blue band light to a projector lens 3. 
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[0006] On the other hand, it is reflected by the dichroic mirror DM 1 and incidence of the 
green which changed the optical path 90 degrees - the red band light is carried out to the 
dichroic mirror DM 2 in which the spectral transmittance shown in drawing 13 (b) is 
shown. From drawing 13 (b), since the dichroic mirror DM 2 has the property of 
reflecting the red band light R, it is reflected, and red band light changes the optical path 
90 degrees, it carries out incidence to a liquid crystal panel P2 through a condenser lens 
L2, and light modulation is carried out here according to an input signal. Incidence of the 
red band light by which light modulation was carried out is carried out to a dichroic 
mirror DM 3. Since the dichroic mirror DM 3 has the spectral transmittance which 
reflects red band light, it is reflected here, and it changes an optical path 90 degrees, and 
it carries out incidence to a dichroic mirror DM 4. Since the dichroic mirror DM 4 has the 
property of reflecting light other than green band light, it is reflected by the dichroic 
mirror DM 4, red band light changes the optical path 90 degrees, and it carries out 
incidence to a projector lens 3. 

[0007] Incidence of the green band light which penetrated the dichroic mirror DM 2 is 
carried out to a liquid crystal panel P3 through a condenser lens L3, and light modulation 
is carried out here according to an input signal. By the total reflection mirror M2, the 
green band light by which light modulation was carried out changes the optical path 90 
degrees, and it carries out incidence to a dichroic mirror DM 4. Since the dichroic mirror 
DM 4 has the property which penetrates green band light, green band light penetrates a 
dichroic mirror DM 4 as it is, and it carries out incidence to a projector lens 3. 
[0008] And the light which carried out incidence to the projector lens is projected on a 
screen, and forms a picture. In addition, the condenser lens which adjoined each liquid 
crystal panel and was prepared is for making it the light which came out of the liquid 
crystal panel go into a projector lens efficiently. 

[0009] In the constituted conventional projected type display Thus, when the contrast of 
each liquid crystal panel is sufficiently high, The color purity of red band light is 
determined by the spectral characteristics of light source light, and the spectral 
transmittance of dichroic mirrors 1-DMs 4. The color purity of green band light is 
determined by the spectral characteristics of light source light, and the spectral 
transmittance of dichroic mirrors DM1, DM2, and DM4, and the color purity of blue 
band light is determined by the spectral characteristics of light source light, and the 
spectral transmittance of dichroic mirrors DM1, DM3, and DM4. 
[0010] As mentioned above, with the composition of the conventional projected type 
display, when a specific lamp was used, the design of each optical element was made so 
that the optimal color balance and optimal color purity might be obtained. 
[0011] 

[Problem(s) to be Solved by the Invention] However, even if equipment becomes large- 
sized depending on the purpose of using projected type display, when a bright display 
will be needed, even if color purity falls, there are various demands in case a bright 
display is needed. Although it could respond to some extent by changing the kind or 
power of a lamp to this, in the case of the conventional projected type display, it is fixed 
in the main part of equipment, and the lamp was not able to respond to the above- 
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mentioned demand. Moreover, possibility that the spectral characteristics of the lamp and 
the spectral characteristic of each optical element will stop corresponding though only 
lamps are exchanged, and color purity, a color balance calyx gap, and display quality will 
deteriorate remarkably was large. 

[0012] Then, this invention aims at offering the projected type display which can realize 
the display which gave priority to the display or color-reproduction nature which gave 
priority to the luminosity by one set of equipment. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the projected type display by this invention The liquid crystal panel unit section 
which performs the 1st optical element (DMs 1-4) which performs color separation of 
light source light, optical intensity modulation, or an optical phase modulation (Pl-7), 
And it is characterized by having the removable light source section (1) to the main part 
of projected type display which has the incident- light study element (3, 11-13) which 
projects each colored light on a screen, and the main part of projected type display 
concerned (7). 

[0014] Furthermore, projected type display by this invention is characterized by 
equipping further the aforementioned main part of projected type display (7), or the 
aforementioned light source section (1) with the 2nd optical element (DF) from which the 
spectral characteristic differs with wavelength. 
[0015] 

[Function] According to the composition of the above-mentioned this invention, the 
desorption of the light source section (1) is made possible to the main part of projected 
type display which has the liquid crystal panel unit section (Pl-7) which performs the 1st 
optical element (DMs 1-4) which performs color separation of light source light, or 
composition, optical intensity modulation, or an optical phase modulation, and the 
incident-light study element (3, 11-13) which projects each colored light on a screen. 
Therefore, the light source section which suited the purpose of use is easily combinable. 
[0016] Moreover, according to the composition of the above-mentioned this invention, 
since the 2nd optical element (DF) from which the spectral characteristic differs with 
wavelength is further prepared in the aforementioned main part of projected type display 
(7), or the aforementioned light source section (1), the spectrum of light source light can 
be changed and color purity can be raised. 
[0017] 

[Example] With reference to a drawing, the example of this invention is explained below. 
The same reference number is used for the same component among a drawing. 
[0018] The perspective diagram of the projected type display by this invention is shown 
in drawing 1 . The projected type display by this invention is equipped with the light 
source section 1 and the projection-device main part 7. The light source section 1 
prepares the lamp with which kinds (a halogen lamp, metal halide lamp,- etc.) and setting 
conditions (an illuminance ratio, frosting state, etc.) differ from power (150W, 25 0W 
grade) etc. Therefore, according to the purposes, such as a display which gave priority to 
the luminosity, and a display which gave priority to color-reproduction nature, it can 
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choose according to the size of the screen to display, kinds (full color display and big 
screen display etc.), and the environment of the room. 

[0019] The projection-device main part 7 is equipped with a lamp and the optical-system 
parts except the power supply for lamp lighting, the control circuit section, and the power 
supply for control circuits. The interface section 4 of the projection-device main part 7 
and the light source section 1 consists of input power to the power supply for lamp 
lighting, a lamp lighting distinction signal, a temperature monitor signal, etc. The air hole 
is prepared in light source section sheathing, and when the light source section 1 is 
included in the projection-device main part 7, the interior of the light source can be 
cooled by the fan built in the projection-device main part 7. 

The outline composition of the projected type display by the 1st example of this invention 
is shown in 1st example drawing 2 . In the 1st example, the mechanism for making it 
insert [ filter / die clo IKKU / DF / this / the die clo IKKU filter DF which has the 
property of changing the spectral characteristics of light source light into the light source 
section 1, and ] in the irradiation optical path of a lamp is established. While making it 
project on an incident-light study system main part as it is, without operating a light 
source light spectrum by making this die clo IKKU filter DF slide out of the irradiation 
optical path of a lamp, by making the die clo IKKU filter DF slide into a lamp irradiation 
optical path, the spectrum of light source light is made to change and color purity, color 
balance, etc. are changed. That is, the color purity obtained when the die clo IKKU filter 
DF is not inserted into the irradiation optical path falls rather than color purity when the 
die clo IKKU filter DF is inserted. Therefore, when the die clo IKKU filter DF is 
inserted, the quality high display of color purity is possible, and it is suitable for the video 
presentation of a small screen etc. Moreover, when the die clo IKKU filter DF is not 
inserted, although color purity is not so high, it serves as a bright display, and is suitable 
for the big screen display etc. 

[0020] Thus, the mechanism in which it is made to insert [ filter / die clo IKKU / DF ] in 
an irradiation optical path can be established, and two kinds of display quality can be 
realized. In addition, it is also possible to also perform insertion and detachment of the 
die clo IKKU filter DF manually and to constitute combining a power generating 
machine and a power transfer machine. 

[0021] The detailed composition of the projected type display by the 1st example of this 
invention is shown in drawing 3 , the spectral transmittance of the die clo IKKU filter DF 
used for this invention at drawing 4 is shown, and the cut wavelength (wavelength from 
which permeability becomes 50%) of the die clo IKKU filter DF used for drawing 5 by 
drawing 3 and dichroic mirrors 1-DMs 4 is shown collectively. Such cut wavelength is 
the examples of a design at the time of using a certain metal highness RAIDO lamp. 
However, yes [ do not pass over these numeric values to an example to the last, but it is 
limited to these values, and ]. Various values can be set up according to the kind of light 
source. 

[0022] Since the optical system in the projection-device main part 7 shown in drawing 3 
is the same as the optical system in the conventional projected type display shown in 
drawin g 12 , detailed explanation is omitted. Also about the spectral transmittance of 
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dichroic mirrors 1-DMs 4, it is the same as that of what is shown in drawing 13 . 
[0023] Here, although the color purity determined with the cut wavelength of DM1, 
DM2, DM3, and DM4 is lower than required color purity in video presentation when the 
die clo IKKU filter DF is not inserted into the irradiation optical path, in the big screen 
display, it is set as sufficient color purity. When the die clo IKKU filter DF is not inserted 
into the irradiation optical path, about 490-5 lOnm band light and about 570-600nm band 
light are also used as an incident light. However, about 500nm light and about 585nm 
light are light in which blue purity, green purity, and red purity is reduced, respectively. 
[0024] Then, when quality high displays of color purity, such as video presentation, are 
required, the die clo IKKU filter DF is inserted into an irradiation optical path. If the die 
clo IKKU filter DF is inserted into an irradiation optical path, about 490-5 lOnm band 
light and about 570-600nm band light will no longer be injected to the main part 7 side of 
display. Light about 490nm or less is used as a blue band display light, about 5 10-570nm 
light is used as a green band display light, and incident light about 600nm or more is used 
as a red band display light. 

[0025] The spectral characteristics of the lamp at the time of insertion of the die clo 
IKKU filter DF and un-inserting are shown in drawing 6 . Thus, color purity can be 
raised by inserting the die clo IKKU filter DF into an irradiation optical path. However, if 
the light in which color purity is generally reduced is intercepted, although color purity 
improves, the quantity of light will fall. In the case of the above-mentioned die clo IKKU 
filter DF, a cut band and permeability are set up so that color purity and color balance can 
be secured without reducing the quantity of light sharply. 

[0026] An example of the substrate composition of the die clo IKKU filter DF used for 
drawin g 7 by the projected type display of this invention is shown, and the spectral 
transmittance of the die clo IKKU filter DF is shown in drawing 8 . The die clo IKKU 
coating layer DF 1 which has the spectral transmittance which reflects the about 490- 
5 lOnm band light shown in drawin g 8 (A) in one field of the die clo IKKU filter DF 
shown in drawing 7 is coated, and the field of another side is coated with the die clo 
IKKU coating layer DF 2 which has the spectral transmittance which reflects the about 
570-600nm band light shown in drawing 8 (B). The filter shape shown in drawing 8 (A) 
and drawing 8 (B) is compounded, and the band-pass-filter property shown in drawin g 8 
(C), i.e., the spectral transmittance shown in drawing 4 , is acquired. Here, although the 
die clo IKKU coating layer is prepared in both sides of the substrate of one board, the 
coating layer from which spectral transmittance differs can be prepared in each of two 
substrates, and two sheets can also be combined. Furthermore, if what has the spectral 
transmittance of either drawing 8 (A) or drawing 8 (B) is used as a die clo IKKU filter 
DF, either blue color purity or red color purity can be raised. 

[0027] In addition, in drawing 3 , although the mechanism it can insert [ mechanism ] in 
an optical path is prepared in the light source section 1, the die clo IKKU filter DF and 
this can also be prepared in the projection-device main part 7, as shown in drawing 9 . 
Furthermore, as shown in drawing 10 , when preparing the mechanism it can insert 
[ mechanism ] in an optical path in the light source section 1 for the die clo IKKU filter 
DF and this, the die clo IKKU filter DF can also be formed between a dichroic mirror 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



9/10/2003 



Page 6 of 7 



DM 1 and a dichroic mirror DM 2. However, the effect of the die clo IKKU filter DF acts 
on red band light and blue band light in this case. Color separation sequence and the 
insertion place of the die clo IKKU filter DF are not limited to these. 
[0028] Although the die clo IKKU filter DF is explained above, it is not limited to this, 
and a dichroic mirror DM can also be used. 

The composition of the projected type display by the 2nd example of this invention is 
shown in 2nd example drawing 1 1 . 

[0029] In drawing 1 1 , after an ultraviolet linear light and an infrared linear light are 
intercepted by the UV/IR cut-off filter 2, incidence of the white light injected from the 
light source section 1 is carried out to a dichroic mirror DM 2 without this through the die 
clo IKKU filter DF. Like the 1st example, a halogen lamp, a metal halide lamp, etc. are 
used as the light source, and a dichroic prism besides a dichroic mirror etc. is used as 
color separation and a synthetic optical element. 

[0030] The light of the red band R penetrates and green band light is reflected from blue 
by the dichroic mirror DM 2 which presents the spectral transmittance shown in drawing 
13 (b). The red band light reflected by the dichroic mirror DM 1 changes the optical path 
90 degrees, it carries out incidence to liquid crystal panel P5 through a condenser lens L5, 
and light modulation is carried out here according to an input signal. Incidence of the 
light by which light modulation was carried out is carried out to a projector lens 1 1 . 
[003 1] On the other hand, incidence of the blue which penetrated the dichroic mirror DM 
2 - the green band light is carried out to the dichroic mirror DM 1 in which the spectral 
transmittance shown in drawing 13 (a) is shown. From drawing 13 (a), since the dichroic 
mirror DM 1 has the property of reflecting except the blue band light B, it is reflected, 
and green band light changes the optical path 90 degrees, it carries out incidence to a 
liquid crystal panel P6 through a condenser lens L6, and light modulation is carried out 
here according to an input signal. Incidence of the green band light by which light 
modulation was carried out is carried out to a projector lens 12. 
[0032] The blue band light which penetrated the dichroic mirror DM 1 changes the 
optical path 90 degrees, it carries out incidence to a liquid crystal panel P7 through a 
condenser lens L7, and light modulation is carried out by the total reflection mirror M3 
here according to an input signal. Incidence of the green band light by which light 
modulation was carried out is carried out to a projector lens 13. 

[0033] And the light which carried out incidence to the projector lens is projected on a 
screen, and forms a picture. In addition, the condenser lens which adjoined each liquid 
crystal panel and was prepared is for making it the light which came out of the liquid 
crystal panel go into a projector lens efficiently. 

[0034] Here, although the color purity determined with the cut wavelength of DM1 and 
DM2 is lower than required color purity in video presentation when the die clo IKKU 
filter DF is not inserted into the irradiation optical path, in the big screen display, it is set 
as sufficient color purity. When the die clo IKKU filter DF is not inserted into the 
irradiation optical path, about 490-5 lOnm band light and about 570-600nm band light are 
also used as an incident light. However, about 500nm light and about 585nm light are 
light in which blue purity, green purity, and red purity is reduced, respectively. 
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[0035] Then, when quality high displays of color purity, such as video presentation, are 
required, the die clo IKKU filter DF is inserted into an irradiation optical path. If the die 
clo IKKU filter DF is inserted into an irradiation optical path, about 490-5 lOnm band 
light and about 570-600nm band light will no longer be injected to the main part 7 side of 
display. Light about 490nm or less is used as a blue band display light, about 5 10-570nm 
light is used as a green band display light, and incident light about 600nm or more is used 
as a red band display light. 

[0036] In addition, since it is the same as that of the 1st example about replaceable nature 
with the spectral transmittance of the die clo IKKU filter DF, composition, an 
arrangement place, and a dichroic mirror DM, the explanation is omitted, 
[0037] 

[Effect of the Invention] According to the composition of the above-mentioned this 
invention, since the desorption of the light source section is made possible from the main 
part of projected type display, the light source section which suited the purpose of use is 
easily combinable. That is, according to the size of the screen to display, kinds (full color 
display and big screen display etc.), or the environment of the room, the display which 
gave priority to the display or color-reproduction nature which gave priority to the 
luminosity is realizable with one set of equipment by choosing the kind of lamp, lamp 
(halogen lamp, metal halide lamp, etc.) setting conditions (an illuminance ratio, frosting 
state), and power (150W, 250W grade) the optimal. 

[0038] Moreover, since the 2nd optical element (DF) from which the spectral 
characteristic differs with wavelength, and its insertion-and-detachment mechanism are 
further prepared in the main part of projected type display, or the aforementioned light 
source section, even if it does not use some kinds of light sources, the display which gave 
priority to the display or color-reproduction nature which gave priority to the luminosity 
can be realized, and the always optimal display state can be made. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may, not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Projected type display characterized by having the removable light source 
section (1) to the main part of projected type display which has the liquid crystal panel 
unit section (PI -7) which performs the 1st optical element (DMs 1-4) which performs 
color separation of light source light, optical intensity modulation, or an optical phase 
modulation, and the incident-light study element (3, 1 1-13) which projects each colored 
light on a screen, and the main part of projected type display concerned (7). 
[Claim 2] Projected type display characterized by the aforementioned light source section 
(1) having two or more lamps with which a kind differs from power in projected type 
display according to claim 1. 

[Claim 3] Projected type display characterized by equipping further the aforementioned 
main part of projected type display (7), or the aforementioned light source section (1) 
with the 2nd optical element (DF) from which the spectral characteristic differs with 
wavelength in projected type display according to claim 1 or 2. 
[Claim 4] Projected type display characterized by having the spectral characteristic to 
which the 2nd optical element (DF) of the above intercepts the spectral characteristic 
which intercepts the light of an about 490nm - 5 lOnm band, or the light of an about 
570nm - 600nm band or the light of an about 490-5 lOnm band, and the light of an about 
570-600nm band in projected type display according to claim 3. 
[Claim 5] Projected type display characterized by equipping the aforementioned main 
part of projected type display (7), or the aforementioned light source section (1) with the 
mechanism in which it is made to insert [ optical element / (DF) / 2nd / of the above ] in 
an optical path, in projected type display according to claim 3 or 4. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram of the projected type display by this invention. 

[Drawing 2] It is drawing showing the outline composition of the projected type display by the 1st example of this invention. 
[Drawing 31 It is drawing showing the detailed composition of the projected type display by the 1st example of this invention. 
[Drawing 4] It is drawing showing the spectral transmittance of the die clo IKKU filter DF used for this invention. 
[Drawing 51 It is explanatory drawing of the cut wavelength of the die clo IKKU filter DF and dichroic mirrors 1-DMs 4. 
[Drawing 61 It is drawing showing the spectral characteristics of a lamp. 

[Drawing 71 It is drawing showing the substrate composition of the die clo IKKU filter DF used for the projected type display 
of this invention. 

[Drawing 81 It is drawing showing the spectral transmittance of the die clo IKKU filter DF used for the projected type display 
of this invention. 

[Drawing 91 It is drawing showing the outline composition of the projected type display by this invention. 
[Drawing 101 It is drawing showing the outline composition of the projected type display by this invention. 
[Drawing 1 11 It is drawing showing the detailed composition of the projected type display by the 2nd example of this 
invention. 

[Drawing 121 It is drawing showing the composition of the conventional projected type display. 
[Drawing 131 It is drawing showing the spectral transmittance of a dichroic mirror. 
[Description of Notations] 

1 ~ Light source section 

2 --UV/IR cut-off filter 
3, 1 1-13 - Projector lens 

4 8- Interface section 

5 — Stabilizer for lamp lighting 

6 — Lamp house 

7 -- Projection-device main part 

9 - Lamp 

10 -- Projected type display 
DF Die clo IKKU filter 

DF1-DF2 -- Dunk shot ROIKKU coating layer 

DM1 -DM4 — Dichroic mirror 

M1-M3 -- Total reflection mirror 

P1-P7 - Liquid crystal panel 

LI - L6 condenser lens 

G - Glass substrate 



[Translation done.] 
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